INTRODUCTION
Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome, also known as druginduced hypersensitivity syndrome, is a rare, potentially life-threatening adverse drug reaction with an estimated mortality rate up to 10%. 1 We report a case of DRESS syndrome caused by ivermectin, which, to our knowledge, has not been reported previously.
CASE REPORT
A 36-year-old woman was admitted to our hospital with a 4-week history of a pruritic generalized maculopapular rash. She had been in good health and was not taking any regular medication. Her general practitioner had prescribed a dose of oral ivermectin (200 g/kg), which was repeated 1 week later, for suspected scabies 2 weeks before rash onset. A physical examination found a widespread erythematous, edematous, and exfoliative eruption; facial edema; and lymphadenopathy involving the cervical, axillary, and inguinal regions (Fig 1) . She was subfebrile (37.58C), and no pustules or mucosal involvement was observed. There were no signs of scabies, and skin scraping was negative. Laboratory studies found leukocytosis (white cell count, 14.1 3 10 9 /L), isolated eosinophilia (5.6 3 10 9 /L), and elevated liver enzymes (aspartate aminotransferase level, 41 U/L; alanine aminotransferase level, 62 U/L). Serology results for hepatitis A, B, and C; HIV; Trichinella; and Toxocara canis were negative. Serologic and polymerase chain reaction tests for Epstein-Barr virus, cytomegalovirus, parvovirus B19, and human herpesvirus-6 were compatible with past infection, without evidence of viral reactivation.
Blood and urine cultures were negative. A skin biopsy specimen obtained from the abdomen found moderate spongiosis and superficial dermal perivascular lymphocytic infiltrate with numerous eosinophils, consistent with a drug hypersensitivity reaction (Fig 2) . All findings were consistent with a diagnosis of DRESS syndrome caused by ivermectin based on the European Registry of Severe Cutaneous Adverse Reactions (RegiSCAR) criteria, with a RegiSCAR score of 6, which indicates a definite case of DRESS syndrome. Supportive care was initiated using emollients and H1-antihistamines. Skin involvement, lymphadenopathy, liver dysfunction and hypereosinophilia progressively resolved over the subsequent 3 weeks.
DISCUSSION
DRESS syndrome is a severe adverse drug reaction that typically occurs 2 to 6 weeks after initiation of the offending drug. DRESS syndrome is characterized by generalized exanthema with facial swelling, fever, lymphadenopathy, leukocytosis with eosinophilia, and internal organ involvement with liver or renal dysfunction.
2 Diagnosis of DRESS syndrome is established by applying the RegiSCAR scoring system shown in Table I . 3, 4 The most common causative drugs include antiepileptics, allopurinol, antimicrobial sulfonamides, minocycline, and vancomycin. 2 An association with reactivation of viruses of the herpes family (human herpesvirus-6, Epstein-Barr virus, and cytomegalovirus) has also been reported. 5 To our knowledge, this is the first reported case adding ivermectin to the list of drugs causing DRESS syndrome.
The therapeutic management of DRESS syndrome is challenging and should always be discussed and adjusted based on the severity of organ involvement. 6 Recently, a consensus group of the French Society of Dermatology published recommendations for the management of DRESS syndrome. 7 Withdrawal of the culprit drug and supportive care with emollients and H1-antihistamines are recommended for all cases and may be sufficient to obtain remission in some nonsevere DRESS cases with mild hepatitis, as shown in our patient. In the absence of signs of severity, patients can be treated with topical corticosteroids in addition to supportive therapy. In the presence of signs of severity (transaminase levels [4 times normal, renal involvement), treatment with systemic corticosteroids (0.5-1 mg/kg/d) is warranted. In patients with life-threatening systemic disease such as fulminant hepatitis or hemophagocytosis, antiviral treatments including ganciclovir and intravenous immunoglobulins have been considered as alternative treatments, but their efficacy has yet to be demonstrated, and they may even be deleterious. 1, 8, 9 Ivermectin is a semisynthetic derivative of a family of macrocyclic lactones called avermectins. Ivermectin binds to invertebrate-specific glutamate and g-aminobutyric acid-gated chloride channels and interrupts neurotransmission. 10 Ivermectin exhibits a good safety profile because of its inability to cross the blood-brain barrier in humans and other mammals. Ivermectin is recommended for the treatment of onchocerciasis, strongyloidiasis, filariasis, and cutaneous larva migrans in humans. It is also routinely used for the treatment of scabies.
11 Two other cases of ivermectin-induced severe cutaneous adverse reactions (SCARs) were reported recently. 12, 13 One case of Stevens-Johnson syndrome (SJS) occurred in a 38-year-old Cameroonian man infected with HIV who received a single dose of ivermectin during a nationwide antifilarial campaign, and 1 case of toxic epidermal necrolysis (TEN) occurred in a 45-year-old man after taking a single dose of ivermectin for suspected body louse. Interestingly, in both cases, the drug reaction occurred 3 days after taking ivermectin, which is faster than usual for SJS/TEN. Indeed, SJS/TEN typically begins 1 to 3 weeks after the onset of drug intake. 1 In addition, similar to our case, both patients were treated with supportive care and made an unremarkable recovery.
When ivermectin is used to treat filarial parasites, adverse reactions (Mazzotti reactions) occasionally occur, including fever, urticaria, swollen and tender lymph nodes, myalgia, tachycardia, and hypotension.
14 These adverse reactions occur within 7 days of the administration of ivermectin and are likely related to the intensity of the filarial infection and the release of parasite antigen. 15 The Mazzotti reaction can be distinguished from SCAR, similar to DRESS syndrome, based on characteristic cutaneous findings, the onset of symptoms, and visceral involvement.
Oral ivermectin exhibits a high margin of safety, and millions of patients worldwide use ivermectin with good tolerance. 11 However, caution is warranted after these reports of SCARs associated with ivermectin. We present this case of ivermectininduced DRESS syndrome to alert clinicians about this rare, but potentially life-threatening, complication of a commonly prescribed antiparasitic drug. A dermatologic consultation may be useful in atypical scabies cases before initiating empirical treatment with oral ivermectin to assist in the differentiation of skin rashes and confirm the diagnosis of scabies. 
